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These responses were reduced by atracurium ( 0 . 8~~) .
The mean ED,, (dose producing an effect in 50% of the population) values for the contractures produced by acetylcholine in the control Krebs solution and in atracurium were 0.22 f 0.08 mM and 4.2 f 0 . 0 7 m~ (n = 6) respectively. Tetraethylammonium (2.4-1 2 m~) produced concentrations-dependent contractures in the chick muscle. These were reduced by atracurium ( 0 . 8~~) .
The' mean ED,, values for the contractures produced by tetraethylammonium in the control Krebs solution and in atracurium were 3.4 & 0.05 mM and 7.0 f 0.06 mM (n = 6) respectively.
Using the moving fluid electrode technique to record simultaneously the depolarization and contracture responses produced by drug action, acetylcholine and tetraethylammonium produced concentration-dependent depolarizations in the chick biventer cervicis muscle (Bell & Wali, 1981) . Tubocurarine (12.7 PM) reduced the depolarizations produced by acetylcholine (0.55 mM) and tetraethylammonium ( 2 . 4 m~) by 59+ 1.08% and 48 +0.87% (n = 16; P<O.OOl) respectively. The pharmacological properties and the clinical applications of atracurium, in man and other species, have been studied by many workers (Hughes 8z Payne, 1980; Hughes & Chapple, 1981) .
The present results show that atracurium, like tubocurarine but more potent, competitively reduces the contractile responses produced by depolarizing agents in the chick biventer cervicis muscle. It is possible that atracurium may act both pre-and post-synaptically in the chick neuromuscular junction. Further experiments, using intracellular recording and sucrose-gap apparatus, would be appropriate to elucidate the precise mode(s) of action of atracurium at the chick nuromuscular junction. and Joassin, 1961) . We have studied a 45-year-old man with the Table 1 . Aldolase activities in mixtures of human tissue homogenates Homogenates of tissues at the indicated concentrations (%, w/v) were prepared from biopsy specimens obtained from the patient and four (numbered) control subjects. Aldolase activities in the mixtures are expressed as a percentage of the total obtained by quantitative addition of the activities in the separate components.
Bell
Aldolase activity (% of expected value) with Incubation (1) Needle specimens of liver To determine whether this enzymic deficiency was associated with the presence of an inhibitor or absence of a physiological activator, homogenates of fresh biopsy tissue from the patient were mixed with control samples and assayed for aldolase activity by the method of Sibley & Lehninger (1949) (Table 1) . These experiments indicated the presence of a potent inhibitor of fructose 1-phosphate cleavage. Dialysis at O°C for 6 h against 50vol of 0.1 ~-Tris-/HCl, pH8.0, greatly decreased the inhibitory action. No inhibitor was detected in intestinal mucosa obtained from the patient, and mixtures of control liver samples contributed additively to combined aldolase measurements. A direct relationship of the inhibitory factor to fructose ingestion was excluded by further analysis of liver tissue obtained later from the patient (by biopsy during biliary surgery for gallstones) aRer a 16h fast preceded by adherence to a strict fructose-free diet for several weeks. Assay of fresh tissue showed anomalous liver aldolase kinetics; these were restored to Michaelis-Menten type after dialysis against Tris buffer, but enzymic activity was not improved (Fig. 1) . On this occasion, active inhibitor was recovered from the diffusate, although it could not be detected in tissue after 18 days' storage at -8OOC. The inhibitor did not affect fructose 1,6-bisphosphate cleavage.
AMP and IMP are potential inhibitors of fructose 1-phosphate aldolase and accumulate in rat liver during experimental challenge with fructose (Woods et al., 1970) . However, kinetic experiments (see Fig. 1 ) later showed that the inhibitory action of liver extract from our patient was uncompetitive, whereas the nucleotides had comoaratively weak competitive effects (iteraciiiig appareriiiy only with free enzyme, K, 1.1 mM and 1 . 6 m~ for AMP and IMP respectively). Direct assay of snap-frozen tissue by the methods of Jaworek et al. (1974) and Grass1 (1974) respectively gave liver AMP and IMP contents in the patient of 0.38 and 0.84pmol/g, compared with control values of 0.2 1 f 0.05 and 1.42 f 0.1 1 (s.E.M.) pmol/g respectively in four similar operative specimens. These nucleotides are not therefore likely to account for the observed inhibitory effects. of liver aldolase. This sugar (generously provided by Professor H.-G. Hers), at final concentrations of 1 mM, had no effect on hexose phosphate cleavage by pure human liver aldolase, but possessed a specific inhibitory effect on fructose 1-phosphate cleavage when incubated in the presence of control liver homogenates. This effect was abolished when tested in a combination of pure enzyme with liver which had been pre-treated by heating to 65OC for 20min at pH8.0. A mixture of control liver and pure enzyme gave the aldolase activities expected by quantitative addition. We have thus shown that the anomalous kinetics of liver fructose 1-phosphate aldolase, previously noted in hereditary fructose intolerance by Schapira et al. (1974) , are related in this patient to the presence of a labile inhibitor in fresh tissue. Removal of the principle by dialysis, however, failed to restore normal enzymic activity and, paradoxically, generation of the inhibitor is apparently associated with metabolic disturbances occurring as a result of the liver aldolase deficiency. The action of this inhibitor may be mimicked by incubating fructose 2,6-bisphosphate with a heat-labile factor present in normal human liver.
T. M. C. is supported by the Wellcome Trust. Grassl, M. (1974) , 1980) . The use of scanning electron microscopy to follow the development of giial cells in culture is rarely described in detail (Lim et al., 1977) ; yet this approach offers a good method for assessing cell features such as shape and surface structure. The technique should be especially useful with oligodendrocytes and astrocytes, which characteristically extend many processes. We have examined our mixed glial-cell cultures at different stages of growth by this technique.
Mixed glial-cell cukures were prepared as described by
